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Background. A cross-sectional survey was designed to provide a baseline data on the prevalence and distribution of overweight
and obesity and their associations among adults in Palestine. Methods. A random representative sample of 3617 adults aged 18–64
years was collected between October 1999 and October 2000. Results. The prevalence of overweight was 35.5% in women and
40.3% in men, obesity was 31.5% in women and 17.5% in men. Adults aged 45–54 years old were signiﬁcantly more likely to be
obese (29.2% in men and 50.2% in women) or overweight (48.1% in men and 37.2% in women). When compared with women,
men showed signiﬁcantly more normal BMI level (40.5% versus 31.6%; P<0.05). Cut-oﬀ points for a high waist circumference
and high waist-to-hip ratio identiﬁed 57.8% and 47.2% of the population, respectively, to be at an increased and high risk for
cardiovasculardisease.Sociodemographicfactors(age,sex,educationallevel,andmaritalstatus)werealsofoundtobesigniﬁcantly
r e l a t e dt oB M I .Conclusion. Obesity and overweight are enormous public health problems in Palestine. Population-based research
at the national level to investigate the social and cultural factors associated with high prevalence of overweight and obesity among
Palestinian adults should be implemented.
1.Introduction
Obesity and the related health risks have been noted to be
anepidemic problemworldwide [1],especiallyindeveloping
countries [2, 3]. Within the Eastern Mediterranean Region,
anincreasingprevalenceofoverweighthasbeenrecorded[4–
6] and has been noted to be at “an alarming level” [7]. The
factors leading to this widespread increase in obesity have
been suggested to include economic growth, modernization,
westernization of lifestyles (including foods higher in fats
and decrease in exercise levels), and the globalisation of food
markets [8–12], with women being suggested to be especially
at risk [13, 14].
Palestine is currently divided into the West Bank, a
5,800km2 area located along the northwest border of Jordan,
and Gaza, a 365km2 s t r i po fl a n do nt h eM e d i t e r r a n e a n
coast, northeast of Egypt [15]. The Central Intelligence
Agency (CIA) world factbook reports there to be 2.5 million
Palestinians residing in the West Bank and 1.5 million in the
Gaza Strip [16]. 5.8% of the population of the West Bank
and 31.3% of the population of the Gaza Strip live in refugee
camps. Women of reproductive age (15–49 years of age) are
estimated to 838,555 (45.1%) of the total number of the
females in 2005 and constitute 22.3% of the total population,
out of which 292,480 (43%) in Gaza Strip represent 17.2%
of the total population and 543,075 in West Bank (46.4%)2 Journal of Obesity
[17]. The population is relatively young: in mid-2005 the
Palestinian Central Bureau of Statistics reported 18% of the
population to be under 5 and 46% to be under 15 years old.
Due to this, the Palestinian population is expected to grow
dramatically to 7.4 million by 2025 [17]. The socioeconomic
situation is relatively poor with nearly 40% of Palestinians
being considered chronically food insecure [18].
Palestineisnotanexceptionregardingobesity.Astudyof
an urban Palestinian population found 49% of women and
30% of men to be obese [19], and a later study including
Palestinians in rural West Bank found 37% obesity levels for
women and 18% amongst men [20]. Among adolescents,
a study taking place at the national level in both West
Bank and Gaza found the prevalence of overweight for
both genders (n = 12,847; 6,099 boys and 6,748 girls) was
16.5% (13.3% overweight; 3.2% obese); oﬀ these, 20.4%
were boys and 13.0% were girls [21]. Previously, Abdeen,
Greenough,Shaheen,andTayback(2003)conductedtheﬁrst
national representative study with objective measurement
of height and weight for assessment of obesity prevalence
in Palestinian children, ﬁnding relatively low prevalence of
overweight (14.9%) and obesity in children (5.9%) under 59
months [22]. Since then problems with Palestinian children’s
eating, dieting, and physical activity have been reported
warranting further study [23].
Due to the increasing challenges to the health of the
Palestinian population in the occupied Palestinian territory,
the national health plans have recognized the need to tackle
the existence of obesity-related diabetes, cardiovascular
disease (CVD), and certain types of cancer [24]. However,
some factors hinder the public health planning from creating
intervention and control programs for these diseases. These
factors include the inadequacy of the societal and health
care system reﬂected in the lack of cooperation between
the Ministry of Health and civil society organizations, non-
governmental organizations, international organizations,
and private sector who should all adopt prevention as a
national priority and work towards a common goal [25].
One other major impediment to the improvement of the
Palestinian health intervention system is the continuing
military occupation with all its consequences (checkpoints,
the separation wall, and many other fences and barriers to
movement) which have detrimental eﬀects on the ability to
deliver good health care [26–28], as well as the continued
focus needed on emergency health care needs, the growing
poverty, and unemployment faced by Palestinians [20]. In
accordance with the country’s nutrition policy, national
priorities in research encompassed the identiﬁcation of the
problem of overweight among the Palestinian population
and its geographical, sex, and socioeconomic distribution
[29].
This paper presents the results of the ﬁrst national health
and nutrition survey (FNHANS) using objective anthropo-
metric measurements, regarding obesity prevalence in the
adult Palestinian population residing in the West Bank and
Gaza. The objective of the study was to (i) provide baseline
and reference data on the prevalence and distribution of
overweightandobesity, usingdiﬀerentanthropometric mea-
surements (height, weight, waist, and hip circumferences) in
adult Palestinians and (ii) to analyze the association between
BMI, waist circumference (WC), and waist-to-hip ratio
(WHR) measurements with socio demographic variables
(educational level, region, area of residency, marital status,
and family income), physical activity and smoking.
2. Method
2.1.Procedure. PalestiniansresidingintheWestBankinclud-
ing East Jerusalem and Gaza regions were selected at random
to participate in the study. The sample for this study was
based on the health survey (HS) frame provided by the 1999
Palestinian Central Bureau of Statistics (PCBS) [30]. The
frame consists of data on each primary sampling unit (PSU),
each of which is composed of 100 housing units. The sample
was selected using a stratiﬁed three-stage cluster sampling
design. For data stratiﬁcation, the population localities in
each of the 16 administrative governorates in both regions,
11 in the West Bank and 5 in Gaza Strip, were divided into
two strata: urban and rural. For this survey, each locality
with ≥2000 inhabitants or more as revealed by the 1997
Palestinian Population and Housing Census was considered
“urban”. The remaining localities were considered “rural”.
In the ﬁrst stage of sampling 234PSUs, 142 in the West
Bank and 92 in Gaza Strip were selected. These units were
distributed across governorates according to each unit’s
weightintermsofthenumberofhouseholdsitcontains.The
PSUs were selected using probability proportionate to size
with a systematic selection procedure. In the second stage,
the equal secondary sampling units were selected (20 and 17
households per PSU in West Bank and Gaza, resp.). In the
third stage, one eligible adult was selected per dwelling.
In total, 3,702 adults were eligible to participate in
this study. The total number of respondents completed the
survey questionnaire was 3,617 with response rate of 97.7%.
Of the 3,617 questionnaire, 212 female participants were
excluded for being pregnant as well as 27 of physically
disabled participants, and those who did not fall within
the targeted age group (18–64) were also excluded since
BMI calculations would be aﬀected. The ﬁnal sample for
this analysis comprised 3378 participants, with a mean of
35.6±11.2years.Ofthem1725(51.07%)weremenand1653
(48.93%) were women.
2.2. Data Collection. A pilot study in one urban and on non-
urban primary sampling unit cluster took place in Septem-
ber, 1999. The data collection period was between October
1999 and October 2000. Data on food intake, health, and
lifestyle, physical activity, attitudes to food and health and
anthropometry were collected using a previously validated
survey instruments. Questionnaires were checked for com-
pleteness, accuracy, and bias at two levels prior to data entry,
by ﬁeld supervisors in the ﬁeld and by data entry staﬀ at
the Al Quds Nutrition and Health Research Institute in
Jerusalem.
2.3. Anthropometric Measurements. For each participant,
four anthropometric measures were taken in the followingJournal of Obesity 3
order; height, weight, waist circumference (WC), and hip
circumference (HC). All measurements were performed
according to World Health Organization (WHO) guidelines
[31] by well-trained ten males and ten females under the
supervision of two health professionals who have public
health background and previous experience in performing
anthropometric measurements. Height and weight were
measured in light clothes without shoes. Height was mea-
sured using a coil spring tape measure, and a ﬁxed wood
angle was placed on the wall to mark the top of the head. If
two measurements diﬀered by >0.4cm, a third measurement
was taken. Weight was measured using a portable ana-
logue Soehnle scale (Soehnle-Waagen GmbH and Co. KG,
Wilhelm-Soehnle-Straße 2, D-71540 Murrhardt/Germany)
(maximum measurement 130kg, level of accuracy 0.5kg)
placed on a noncarpeted ﬂoor. If measurements diﬀered by
>1kg, a third measurement was taken. For waist circumfer-
ence measurement, participants were asked to stand erect, to
breathe normally, and to relax the abdomen. Circular tapes
were used in direct contact with but not compressing the
skin.Thismeasurewastakenatthemidpointofthesubcostal
margin of the rib cage and the highest point of the iliac crest.
The hip circumference was measured with participants
standing erect with their arms by their sides and with
their feet together. The measure was taken to the nearest
millimetre with circular tapes placed around the hip, at
the level of the greater trochanter (when possible, in direct
contact with but not compressing the skin; when not
possible, with light and tight contact with clothing). At
least two measurements were taken for both waist and hip
circumferences to improve accuracy. Both waist and hip
circumferences were registered in the database, and waist-
to-hip ratio (WHR) was then calculated (by dividing waist
values by corresponding hip values), as an indicator of fat
distribution.
The BMI cut-oﬀs for overweight and obesity categories,
as well as the waist circumference cut-oﬀ for increased
cardiovascular health risk, were the ones proposed by
the WHO [31, 32]: for BMI, underweight <18.5; normal
weight18.5–24.9kg/m2;overweight25.0–29.9kg/m2;obesity
I 30.0–34.9kg/m2; obesity II 35.0–39.9kg/m2; obesity III
≥40kg/m2. Two risk categories of waist circumference were
used to identify participants who were at an increased risk
(men >94cm, women >80cm) or a high risk (men >102cm,
women >88cm) for metabolic diseases [33]. A high risk of
cardiovascular disease was also assessed using cut-oﬀ points
for waist-to-hip ratios (WHR) deﬁned as >0.95 for men and
as >0.80 for women as used by other authors [34].
Age was categorized into ﬁve groups (18–24, 25–34, 35–
44, 45–54, and 55–64 years) while education was categorized
a s0 – 8y e a r s ;9 – 1 1y e a r sa n d≥12 years of education. Income
was categorized as below average (<300JD/month) and
above average (>300JD/month; 1$ = 0.7JD). Participants
were asked about their smoking and physical activities: “do
y o un o ws m o k e ? ”( y e so rn o ) ;“ h a v ey o ue v e rs m o k e d ? ”( y e s
or no); “over the past year, have you regularly engaged in
physical activity, lasting for 20 minutes or more, causing
rapid breathing and perspiration?” (yes or no).
2.4. Ethical Issues. All participants gave their written
informed consent to participate. The protocol for the ﬁrst
national health and nutrition survey (FNHANS) (1999-
2000) was approved by both the Ministry of Health and the
Al-Quds University Ethics Committees.
2.5. Statistical Analysis. All statistical analyses were carried
out using SPSS version 13 (2004 edition, SPSS Inc., Chicago,
IL, USA). The mean and standard deviation (SD) were
calculated for weight, height, BMI, WC and HC, and WHR.
Asallmeasurementswerenormallydistributed,independent
t-tests and one-way analysis of variance (ANOVA) were used
to test for signiﬁcant diﬀerences in mean anthropometric
measurements between gender and age groups. Signiﬁcance
was deﬁned as P<0.05 except where otherwise stated.
Survey weights were applied to obtain population level esti-
mates. When ANOVA tables identiﬁed signiﬁcant diﬀerences
between age groups and lifestyle factors, post hoc tests
were employed to identify which groups were signiﬁcantly
diﬀerent.EqualityofvariancewasassessedusingLevene’stest
and that determined which post hoc test to use. For groups
of equal variance, signiﬁcant diﬀerences between groups
were tested using the Scheﬀe post hoc test (unless otherwise
stated). Cross-tabulation identiﬁed the percentage of partic-
ipants in each of the BMI categories and the percentage of
participants in the deﬁned risk categories for WC and WHR,
which were expressed as percentages. Signiﬁcant diﬀerences
between age groups and gender were tested using Chi-
square analysis. Multiple regression analysis was performed
to estimate BMI variation as dependent variable, and several
sociodemographic variables as independent variables. These
included age, gender, education, marital status, smoking,
physicalactivity,diabetes,andhypertension.Prevalenceodds
ratios (ORs) and their 95% conﬁdence intervals (CIs) were
calculated.
3. Results
Table 1 summarised the results of anthropometric measure-
ment for both men and women within the ﬁve age groups.
Of the ﬁnal sample for the analysis of this paper (3378
participants), BMI was obtained for 100% and WHR 99.3%.
For almost all of the anthropometric variables, for both
males and females, signiﬁcantly higher values (P<0.05)
were observed in both the 45–54- and 55–64-year-old age
groups when compared with the other three age groups.
Height was an exception given that there was a small but
statistically signiﬁcant (P<0.05) decline across these age
groups.
Men were generally about 13cm taller than women, and
the diﬀerence was constant across age ranges. In men, the
majority of the anthropometric measurements did not sig-
niﬁcantly increase further in the 55–64-year-old age group,
comparedwiththeyoungeragegroups,withtheexceptionof
theBMIratio.Thesemeasurementsweresigniﬁcantlygreater
(P<0.05) in the 45–54-year-old men. A slight decrease
in weight and height measurements occurred after 55 years
of age in men, and these were the only measurements that4 Journal of Obesity
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Table 2: Age-adjusted partial correlation coeﬃcient among anthropometric measures in Palestinian adults: ﬁndings of the ﬁrst national
health and nutrition survey (FNHANS) 1999-2000.
Females (n = 1653) Males (n = 1725)
Weight BMI Waist Hip WHR
Weight — .872∗∗ .669∗∗ .577∗∗ .282∗∗
Body Mass Index (BMI) .908∗∗ — .654∗∗ .548∗∗ .292∗∗
Waist Circumference (WC) .734∗∗ .729∗∗ — .795∗∗ .502∗∗
Hip Circumference (HC) .719∗∗ .715∗∗ .800∗∗ — -.096-∗∗
Waist/Hip ratio (WHR) .195∗∗ .194∗∗ .461∗∗ -.108-∗∗ —
All coeﬃcients signiﬁcantly diﬀerent to zero (P<0.05). ∗∗Correlation is signiﬁcant at the 0.01 level (2-tailed). WC: waist circumference in cm, HC: hip
circumference in cm, BMI: body mass index in kg/m2, and WHR (Waist-to- Hip Ratio).
werenot signiﬁcantlyhigherinthe55–64-year-old agegroup
compared with the 25–34 and 35–44 age groups. In women,
all of the anthropometric measurements, with the exception
of height, were signiﬁcantly greater (P<0.05) in the 45–
54 year old age group. For all age groups combined (18–
64 years), weight and height values were signiﬁcantly higher
(P<0.001) for men than for women while waist and hip
values in females had signiﬁcantly higher values (Table 1).
Table 2 presents pairwise partial correlation between
weight, BMI, WC, and HC, and WHR was investigated, after
controlling for age. These anthropometric measurements
strongly correlated in both sexes (n = 3378), suggesting that
measures of obesity based on these parameters will provide
comparable information.
The percentage of the population in the diﬀerent BMI
categories is given in Table 3. For the total population
(n = 3378), 1.5% was underweight (BMI < 18.5kg/m2),
36.1% were in the normal range (BMI = 18.5–24.9kg/m2),
38.0% were overweight (BMI = 25.0–29.9kg/m2), and
24.4% were obese (BMI ≥ 30kg/m2). The majority of the
obese participants (17.2%) were in class I obesity (BMI =
30.0–34.9kg/m2) and 1.6% were morbidly obese (BMI ≥
40kg/m2). The data shows that 57.8% of men and almost
67% of women were either overweight or obese with 17.5%
of men and 31.5% of women in the obese category. The
diﬀerence in prevalence of obesity between men and women
was particularly large in the older age groups (45–54 and 55–
64 years), where the ratio of prevalence of obese women to
obesemenwasapproximatelytwo(50.8%versus29.2%).For
all participants aged 25–64-years-old (n = 2826), men (n =
1457) had a higher prevalence in the normal and overweight
BMI category (P<0.05) while women (n = 1369) had
a higher prevalence of obesity. The percentage of the total
population in the normal category (BMI = 18.5–24.9kg/m2)
decreased signiﬁcantly (P<0.001) with increasing age.
Conversely, in the overweight and obese categories, the
percentage increased signiﬁcantly with age (P<0.05).
Only in females in the overweight category did this decrease
signiﬁcantlyinthe55–64-year-oldagegroup.Theprevalence
of underweight (BMI < 18.5kg/m2)d e m o n s t r a t e dav e r y
diﬀerent pattern (Table 3) with the highest prevalence of
underweight in the ﬁrst two age groups (18–24 and 25–
34 years) in both sexes. The prevalence of underweight was
higher in males (1.7%) than females (1.4%).
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Figure 1: Prevalence of obesity as yielded by BMI, WC, and
WHR, in Palestinian adults by gender: ﬁndings of the ﬁrst national
health and nutrition survey (FNHANS) 1999-2000. BMI (body
mass index ≥30kg/m2), WC (waist circumference ≥102cm in men
and ≥88cm in women), and WHR (waist-to-hip ratio ≥1i nm e n
and ≥ 0.85 in women).
Figure 1 shows the distribution of obesity in the study
population based on BMI, WC, and WHR. The three
measurements appear to provide diﬀerent prevalence of
obesity across genders. In men, BMI and WC showed an
increase with age. WHR provided the lowest prevalence
estimate while WC provided the highest prevalence estimate
in all age groups. In women, BMI, WC, and WHR prevalence
estimates showed an increase with age. Overall, using WC
provided the highest prevalence of obesity in men (20.0%)
and WHR the lowest (8.8%), while WHR (46.8%) and WC
(55.7%) yielded the highest prevalence of obesity in women
and BMI (31.5%) the lowest.6 Journal of Obesity
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Figure 2: Prevalence of increased risk and greatly increased risk associated with high waist circumference by gender and age group: ﬁndings
of the ﬁrst national health and nutrition survey (FNHANS) 1999-2000.
WC and WHR are also presented in Table 3, where the
data are expressed as a percentage of the population at
varying levels of risk for cardiovascular disease as previously
deﬁned [22]. In both males and females, the percentage of
participants in the risk categories increased with increasing
age group for both WC and WHR. For the total population
combined and for each gender, there was a signiﬁcantly
greater proportion as of age 25 years in the increased and
high risk categories of WC, compared with 18–24-year-olds
(P<0.05). There was a particularly large increase between
the 18–24-year-olds and 55–64-year-old age groups. Moving
from the baseline age group category (18–24 years) to the
last (55–64 years) increased the prevalence of obesity as
estimatedbyWCandWHRby5.7-and3.2-fold,respectively,
in men and by almost 3.6 and 1.6 times, respectively, in
women. Similar to trends in BMI, signiﬁcantly more men
were in the normal risk category of WHR than women (P<
0.001),whilesigniﬁcantlymorewomenwereintheincreased
risk category (P<0.001). The percentage of both men and
women in the increased risk category of WHR increased
signiﬁcantly with age up to 54-year age group (P<0.05).
Figure 2 shows the prevalence of increased risk and
greatly increased risk associated with high WC by gender and
age group. Signiﬁcant association (P<0.001) was found
between the prevalence of increased cardiovascular disease
risk (and greatly increased cardiovascular disease risk) due
to high WC and age interval groups.
Table 4 examines the association of anthropometric
measures for overweight or obesity with demographic and
lifestyle factors. Results from logistic regression analysis have
shown that certain factors (marked in bold) remain strongly
associated with overweight or obesity, namely: educational
level, family income, marital status, smoking, and location
of residence in the West Bank. Higher educational level
was signiﬁcantly associated with lower risk of overweight or
obese among women for the two estimates, (BMI-OR (95%
CI) = 0.66 (0.48–0.90); WHR-OR (95% CI) = 0.72 (0.54–
0.95)) while the opposite is true among men WHR-OR (95%
CI) = 1.34 (1.00–1.79). Married individuals were more likely
to be overweight and obese (for men, OR (95% CI) = 1.54
(1.11–2.14), for women, OR (95% CI) = 1.92 (1.39–2.64)
than single individuals. West Bank residents were at higher
risk than Gaza with WHR-OR (95% CI) = 1.48 (1.11–1.98)
for men and 0.76 (0.59–0.99) for women.
4. Discussion
Excess body fat is well documented as being a risk factor for
numerouschronicconditionssuchasdiabetes,hypertension,
hyperlipidaemia, and cardiovascular diseases [35]. Studies
of anthropometric measures among children within Middle
Easterncountries have been conducted[22]; howeverstudies
of adult populations are limited, with weight and BMI being
the most common indicators which have been used to assess
overweight and obesity prevalence [19, 20].
This paper presents the results of the ﬁrst national survey
of its kind in Palestine which clearly shows that more than
sixty percent of the Palestinian population between 18 and
64 years old are overweight (38.0%) or obese (24.4%). This
highlights the emergence of noncommunicable diseases and
their risk factors as major contributors to the burden of
ill health in the Middle East, particularly among urban
populations.
This study shows signiﬁcant diﬀerence (P<0.001)
between the mean BMI for both males (26.12%) and females
(27.94%). Females (n = 1653) within the study population
showed a signiﬁcantly higher prevalence of obesity than
males (n = 1725) in all age groups except for those aged
18–24 years old. The results also showed that middle age8 Journal of Obesity
Table 4: Age-adjusted odd ratios (95% conﬁdence interval) for being overweight or obese based on body mass index, waist circumference,
and waist-to-hip ratio, with demographic and lifestyle factors in Palestinian adults by gender.
Male Female
BMI ≥25 WC ≥0.9 WHR ≥0.95 BMI ≥25 WC ≥0.8 WHR ≥0.85
OR (95%CI) OR (95%CI) OR (95%CI) OR (95%CI) OR (95%CI) OR (95%CI)
Educational level
0–8Y Reference Reference Reference Reference Reference Reference
9–11Y 1.33(0.98–1.80) 1.41 (0.23–8.81) 1.19 (0.84–1.68) 0.84 (0.61–1.17) 0.50 (0.02–10.22) 0.84 (0.63–1.13)
≥12Y 1.25 (0.97–1.62) 1.06 (0.25–4.42) 1.34 (1.00–1.79)∗ 0.66 (0.48–0.90)∗ 0.37 (0.03–5.39) 0.72 (0.54–0.95)∗
Region
Gaza Reference Reference Reference Reference Reference Reference
West Bank 1.14 (0.89–1.47) 2.94 (0.71–12.15) 1.48 (1.11–1.98)∗ 0.96 (0.71–1.28) 5.88 (0.51–67.52) 0.76 (0.59–0.99)∗
Area of residency
Rural Reference Reference Reference Reference Reference Reference
Urban 1.29 (1.01–1.63)∗ 0.24 (0.03–2.05) 1.09 (0.84–1.42) 1.08 (0.82–1.44) 0.78 (0.07–8.97) 1.14 (0.89–1.46)
Marital status
Not married Reference Reference Reference Reference Reference Reference
Married 1.54 (1.11–2.14)∗ 1.19 (0.21–6.66) 1.01 (0.68–1.51) 1.92 (1.39–2.64)∗ 3.05 (0.38–24.16) 1.22 (0.90–1.64)
Family income
Average and below Reference Reference Reference Reference Reference Reference
Above average 0.86 (0.69–1.08) 5.49 (1.10–27.36)∗ 0.98 (0.76–1.27) 1.03 (0.79–1.33) 11.50 (0.81–163.14) 0.86 (0.68–1.08)
Physical activity
Not active Reference Reference Reference Reference Reference Reference
Active 0.87 (0.60–1.26) 1.04 (0.98–1.1) 1.10 (0.72–1.69) 1.55 (0.88–2.71) 1.23 (1.13–1.35) 0.80 (0.48–1.34)
Ever smoked
No Reference Reference Reference Reference Reference Reference
Yes 0.76 (0.60–0.95)∗ 1.37 (0.40–4.76) 1.25 (0.97–1.62) 0.63 (0.38–1.03) 1.06 (0.97–1.15) 0.77 (0.49–1.21)
was the period of life where the highest prevalence of
overweight/obesity was found. This pattern was expected for
the age range of 18 to 55 years old and was similar to other
large-population-based studies [24, 29]. The female/male
ratio for obesity (1.8) was also found to be similar with those
in Saudi Arabia (1.7) and Israeli Arabs (1.8) but higher than
several other Middle Eastern countries, such as Israel (1.2)
and Lebanon (1.3). Furthermore, as previously reported this
increase was found to be more dramatic in urban areas than
rural [4, 29, 36, 37].
The steeper BMI-age gradient in the current study was
due both to a steeper weight-age gradient as well as less
variation in mean heights of comparable age groups. The
increase in body weight with age has been attributed to
increasing sedentary lifestyle, and the lower heights among
older age groups is said to be due to younger cohorts
achieving better growth potential because of better nutrition
[38]. Furthermore, the larger increases in body weight with
agecouldmeanthatthechangesinphysicalactivity,diet,and
lifestyles that are associated with aging have greater negative
impact on this group of women. Alternatively this could
be due to limited exercising facilities or opportunities for
practicing healthier lifestyles within this population group.
The correlation of indices of overall and central obesity is
highly suggestive of an association between increased overall
obesity (as measured by BMI) with increased visceral fat
(WC in this case). We found that mean WC, more than
WHR, increased with age in both genders. Similar results
were reported in the urban adult population of Israel [37]
andSaudiArabia[4].ItislikelythereforethatBMIandWHR
provide diﬀerent measures of almost the same phenomenon.
Visceral fat is more metabolically active than subcuta-
n e o u sf a ta n dh e n c em a yb em o r ed e l e t e r i o u st oh e a l t h[ 39].
Studies have found a strong association between visceral fat
and cardiovascular risk factors [40]. WC is a practical mea-
sureofintra-abdominalfatmass[41],andrecommendations
have been formulated to use it in the identiﬁcation of people
in need of intervention for cardiovascular risk reduction
[33, 42, 43]. Many studies have considered WC to be the
best anthropometric measurement to determine abdominal
obesity-related risks contributing to future cardiovascular
disease (CVD) [44, 45]. Another study identiﬁed a high
correlation between WC and BMI and suggested this could
imply that WC is not only an indicator of abdominal
adiposity but also overall obesity [46]. While other studies
have suggested WHR to be a superior predictor of CVD
risk because it includes a measurement of hip circumference,
which is inversely associated with dysglycaemia, dyslipi-
daemia, diabetes, hypertension, CVD, and death [47–49],
much debate to determine which of the two (WC or WHR)
is the better measurement tool to assess risks on CVD. But
it was agreed that both WC and WHR as being stronger
predictors of all-cause mortality than BMI [50, 51]. Since
BMI is used to measure the general adiposity, it is unable toJournal of Obesity 9
distinguish between fat mass and lean mass, particularly for
men and the elderly [52]. Finally, these two indices on their
own, or in combination with BMI, could better capture the
health risks of increased adiposity [53].
In Table 3, based on WC, approximately half of the
sample is at a greater risk (increased risk and high risk
combined 57.8%) of having at least one major risk factor
for cardiovascular disease. The high-risk category (37.6%)
corresponds with the level at which symptoms of breath-
lessness [54] and arthritis [55]m a yb e g i nt od e v e l o pd u e
to overweight. The group of participants in the increased
risk category must be discouraged from further weight gain
and an increase in WC towards the high-risk category. In
this study, WHR cut-oﬀ points indicated that approximately
half of the population 47.2% was at an increased risk for
cardiovascular disease risk factors which corresponds with
otherresearchresults[56,57].WCseemstoidentifyagreater
proportion of the population that is above normal risk
compared with WHR.
In men and women adults of Palestine, WC was strongly
correlated with BMI (r ≈ 0.7 in men and women, resp.)
but showed moderate correlation with WHR (men r =
0.50; women r = 0.46), Table 2. These ﬁndings suggest that
deﬁning obesity on the base of WC may be an equally or
more valid and useful method for use in epidemiological
research and clinical practice than BMI or waist-to-hip ratio
indices, though further research is needed to demonstrate
this unequivocally.
Recently, there has been increasing emphasis, especially
in Saudi Arabia, Bahrain, Egypt, Kuwait, Lebanon, and
Tunisia, on determining the factors associated with obesity
[42, 43, 58]. Food consumption patterns and dietary habits
in Palestine and the surrounding Eastern Mediterranean
Region have changed markedly during the past 4 decades
[38, 59]. Data from the food balance sheet showed an
increase in calories consumed during 1971–1997 in the
countries of the Region, and a high percentage of these
calories came from animal foods [60]. It is probable that
the high consumption of foods rich in fats and calories
and the sedentary lifestyle among most communities in this
Region played an important role in the rise of obesity. This is
particularly salient with regard to the shift from traditional
foods to more westernized foods, which are characterized
by high fat, high cholesterol, high sodium, and low ﬁbre.
Nevertheless, in-depth studies on this aspect are few, which
mean there is a grave need for establishing a well-designed,
community-based study in the Middle Eastern Region.
A review of the literature by Monteiro (2004) concluded
that obesity in the developing world is not solely a disease
of high SES groups. The risks of obesity within developing
countriestendtoshifttowardsthegroupsoflowerSESasthat
country’s GNP increases, and this occurs at an earlier stages
of economic development among women over men [61]. As
was found in this survey, the World Health Organization
(WHO) MONICA (monitoring trends and determinants
in cardiovascular disease) Project found that women with
lower educational levels faced signiﬁcantly higher risk of
obesity [62] which is consistent with our results (Table 4).
The higher levels of obesity among less educated Palestinian
women could be attributed to the lower levels of awareness
on the risks and health consequences associated with obesity,
combined with the belief that fatness is considered culturally
desirable in Arab countries.
Regular exercise, though not common practice in this
study population, was much less reported by those women
categorised as obese. This low physical activity could be
attributed to the limited availability of exercising facilities
for girls and women in Palestine. Similar ﬁndings were also
noted in an Iranian study, where it was suggested that a
less frequent engagement in leisure physical activity was
due to social and religious reasons [63]. Overweight and
obesity were found to be higher among married individuals
compared with singles after adjusting for other confounding
variables. It is hypothesised that marital status could place
a heavy burden on those individuals to adjust their phys-
iological rhythms for sleeping and eating, combined with
having less time for physical activity along with exposure to
other environmental factors [64, 65]. Furthermore, gender
was treated as a stratifying variable for all analyses because
of the diﬀerent ways that men and women experience and
are aﬀected by marriage [66] and the diﬀerent ways each
gender perceives body weight [67]. More studies are required
to examine the factors related to weight gain among married
individuals.
Several study limitations must be considered. The cross-
sectional design of this study limits any conclusions regard-
ing causal relationships. It is also possible that there are other
factors, such as home environment, body image, beliefs and
attitudes, lack of health awareness, and cultural conditions,
which may be linked with obesity but were not included
within this investigation.
Despite these factors, the greatest strength of the current
study is the use of a nationally representative sample rather
than obese patients seeking medical care or weight loss
treatment. In addition, the ability to examine within causal
domains adds to the scant knowledge published in this
area. Measured height and weight was also a strength that
eliminated the chance of misclassiﬁcation of respondents
through self-report of body weight status. However, the data
presented here are ﬁrst-level analyses and require further
investigation to formulate recommendations. It can be con-
cluded from this national survey that obesity and overweight
are enormous public health problems in Palestine. Within
this population, the people at most risk of overweight and
obesity are middle-aged (45–54 years old). This risk is
especially alarming among Palestinian women.
Considering the global burden of this health problem,
the Palestinian Ministry of Health should take the lead
responsibility in creating a task force and provide an
integrated and consistent proactive approach to addressing
overweight and obesity. As well, it should be in charge of the
implementation, monitoring, and evaluation of the National
Strategy on Obesity in conjunction with all government
departments, relevant bodies and agencies, and industry and
consumer groups. In cooperation, all these departments and
agencies should (1) target the young in the population with
preventative strategies, to prevent them becoming the next
obese generation, (2) deﬁne concrete actions for changing10 Journal of Obesity
eating behaviours like the use of mass media to inﬂuence
nutritional norms, practices, and personal choices, (3)
provide culturally appropriate health education programs
for promoting physical activity especially among Palestinian
women, and (4) continuously monitor the numbers of
overweight and obese individuals with a national register for
obesity.
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